Ž continuous convex function is generically Frechet differentiable i.e., . Frechet differentiable on a dense G subset , and called such spaceś ␦ Asplund spaces. Now we have already known a great number of ideas that are equivalent to the notion of Asplund space, such as ''the dual has the Ž w x. Radon᎐Nikodym property'' Stegall 12 , ''the dual is separable on each separable subspace,'' ''every equivalent norm has at least one Frechet Ž w x. differentiability point'' see, for instance, 9 , and even ''every locally Lipschitz function is densely Frechet differentiable in the interior of itś Ž w x w x. domain'' Preiss 10 , 11 . Asplund space is the only class of spaces on which every continuous convex function is generically Frechet differentiable. However, in aný Banach space, one can always find many nontrivial convex functions that w x are generically Frechet differentiable. Recently, Tang Wee-Kee 13 and w x Giles and Sciffer 6 investigated the generic Frechet differentiabilitý property of convex functions whose domains are beyond Asplund spaces. They showed that if the image of the subdifferential map of a continuous convex function is separable on each separable subspace, then the function Žw x. is generically Frechet differentiable 6 , and that on a separable Banach space, every continuous convex function dominated by a convex Lipschitz function f is generically Frechet differentiable if and only if the image of Žw x. the subdifferential map Ѩ f of f is separable 13 . w x w x More recently, motivated by 13 , Cheng Lixin and Shi Shuzhong 5 considered the differentiability of convex functions dominated by a continuous convex function and generalized as follows the results that we have just mentioned above. 
If epi f is convex in E = ‫,ޒ‬ then f is convex on E; and if epi f is closed,
If f is continuous at x, then Ѩ f x is nonempty, convex, and w -compact.
It is easy to see
If f is a proper l.s.c. convex function on E, then we have also that
and in this case,
If f and f are two proper l.s.c. convex functions on E, then the 1 2 inf-convolution of f and f , denoted by f I f , is defined by
and we have that
Ž . Ž . then by 2 and 3 , we have that
Ž .
E E

Žw x
The following theorem is the Brøndsted᎐Rockafellar theorem 4 ; see w x . also 9, p. 51 .
THEOREM 2.1. Suppose that f is a proper l.s.c. con¨ex function on E.
Then for any gi¨en point x g dom f, ) 0, and any
there exist x g dom f and
It implies the following precise result, which is a key point in this paper.
This proposition also implies that for any proper l.s.c. convex function f,
there exists a unique w -closed convex set C in E such that
It is easy to show that
A closed convex set C ; E with 0 g C defines a nonnegative l.s.c. sublinear function p by
and we also say that the function p is generated by C. It is obvious that Ä Ž . 4 C s x g E: p x F 1 . If, in addition, 0 g int C, then p is continuous on E, and in this case, p is called the Minkowski functional generated by C.
For such p, C in 9 is the polar set of C, defined by
Ž . and 10 means that x g Ѩ p x with p x s 1 is a support functional of C; i.e., x U attains its supremum on C.
If C is nonempty, closed, and convex, then ␦ is proper, l.s.c., and convex.
Ž . It means that RѨ␦ E s Ѩ␦ C is just the set of the support functionals 
Ž
.
monotone if x y y , x y y G 0 whenever x g T x , y g T y , and to be maximal monotone if it is monotone and maximal in the family of the graphs of monotone maps ordered by inclusion. The subdifferential Ž map Ѩ f of a proper l.s.c. convex function is always maximal monotone see, w x. for instance, 9 . w x The following theorem is a version of Kenderov's result 7 , which is w x presented in 5 . 
Ž . Ž .
Since the subdifferential map Ѩ f of a proper l.s.c. convex function f is Ž . maximal monotone with int dom Ѩ f s int dom f, and since f is Frechet differentiable at x g int dom f if and only if Ѩ f is single-valued and Ž w x. norm-to-norm upper semicontinuous at x see, for instance, 9 , we immediately obtain the following.
THEOREM 2.4. Suppose that f is a proper l.s.c. con¨ex function on E and
C U ; E U is w U -closed con¨ex. If the subdifferential map Ѩ f is from E to 2 C U
and C U has the RNP, then f is Frechet differentiable on a dense G subset of
␦ int dom f.
We say that a convex function f is generically Frechet differentiable iń an open set D ; E if it is Frechet differentiable in a dense
We describe a proper l.s.c. convex function f on E as having the Ž . Frechet differentiability property FDP if every proper l.s.c. convex func-Ž . tion g dominated by f i.e., g F f is generically Frechet differentiable iń int dom g.
EQUIVALENT CONDITIONS OF FDP
In this section, we will generalize Theorem 1.1 to any proper l.s.c. convex function. Before doing it, we need the following result, which is a generalw x ization of Proposition 4.1 in 5 .
PROPOSITION 3.1. Suppose that f is a proper l.s.c. con¨ex function on a
U U w Ž .x U
Banach space E. Let C s w -cl co Ѩ f E and let p s . Then, for any
Without loss of generality, we assume that x s 0 with f 0 s 0.
Ž . In this case, we have that for any x g E , f x G x , 0 y f 0 s 0. Hence, by Proposition 2.1,
which leads to 12 . dom f and f 0 s 0. By Proposition 3.1, we have that
U Ž . Suppose, to the contrary, that there exist points z g E and z g Ѩ g z such that z U f C U . Applying the Separation Theorem to produce z g E 0 and ␦ ) 0 such that
we have that, for all t ) 0, 
i f has the FDP.
Ž .
U w Ž .x ii w -cl co Ѩ f E has the RNP.
iii For any proper l.s.c. con¨ex function g with g F f, g has the FDP.
iv For any n s 1, 2, . . . , there is an open neighborhood V of x and n G 1 such that g s g in V n Ž w x . see 9, pp. 32᎐33 .
Choose any x g U with a neighborhood of x , V ; U and choose n 0 0 0 large enough such that g s g in V . Since f has the FDP, g is n 0 n n generically Frechet differentiable in E. It is a contradiction to this that g s g in V is nowhere Frechet differentiable.
Obviously,
that for any n G 1, Ѩ f E is separable on each subspace of E, which is n w Ž .x U equivalent to saying that Ѩ f E l B is separable on each subspace of n Ž .
Ž . E; and iv is equivalent to saying that for any n G 1, Ѩ f E has the RNP, n w Ž .x U which is equivalent to saying that Ѩ f E l B has the RNP. Since
, it leads to the conclusion. 
we have also h F f q g. Proof. This is because the FDP of f implies the FDP of ␦ , which C leads to the conclusion. 5 . SOME CRITERIA OF ASPLUND SPACES 
Proof. We need only show the sufficiency. Without loss of generality, Ž . we assume that dom f / V f, ␣ ; otherwise, the theorem is proved. There-Ž . Ž . fore, we can further assume that ␣ s 1, 0 g V f, 1 with f 0 s 0; other- closed and convex and contains 0.
Ž . Now let p be the nonnegative sublinear function, generated by V f, 1 .
V
Then p is a proper l.s.c. convex function on E. We show that V U w Ž .x By Theorem 3.1, w -cl co Ѩ p E has the RNP. Since
where B denotes the unit ball of E , this says that B and further, E has the RNP.
5
Recall that a continuous function f on E is called coercive if x ª qϱ Ž . implies f x ª qϱ. 
